INTRODUCTION
, weather conditions during vegetation [Tekalign, Hammes 2005 , Wadas et al. 2008 , and also by agricultural measure applied, including plant protection against weed infestation [Klikocka 2001 , Wichrowska et al. 2009 ]. According to the literature on the subject, the effect of herbicides on the mineral composition of potato tubers is not wholly explicit. Thus the objective of the present work has been to determine the effect of various treatments of cultivation and herbicides and their mixtures on the potassium content and its removal by edible potato tubers.
MATERIAL AND METHODS
A study was carried out cv. Wiking obtained from a field experiment conducted in [2009] [2010] [2011] in Agricultural Experimental Station owned by the Siedlce University of Natural Sciences and Humanities. The soil originating from light clay sands belonging to the very good rye complex. The experiment was set up with the method of randomized sub-blocks, in three replications. The first experimental factors were two soil tillage systems -traditional (ploughing + fall ploughing + harrowing + cultivating + harrowing) and simplified (reversing ploughing + cultivating). The second experimental factors were seven methods of weed control including herbicides and their mixtures:
• control object -mechanical weeding before and after potato sprouting, The mechanical treatment was applied on the referential experimental cultures 2 to 7 until the plant germination. Herbicides and their mixtures were applied just before the germination of potato (treatments 2-4) and after potato germination (germination 5-7). Farmyard manure (25 t ha -1 ) and mineral fertilization in the amounts of: 90 kg N, 32.9 kg P and 112.1 kg K per hectare ware applied on a regular basic. The area of one plot was 25 m 2 . Potato were planted manual in the spacing of 76.5×37 cm. Potato were harvested in the first decade of September in technological maturity phase. Potassium content was determined in tuber dry matter following wet mineralization of the plant by atomic absorption spectrophotometry (AAS) method. Potassium removal by tuber yield was calculated from the product of tuber dry matter yield and potassium content. The results were evaluated statistically using the variance analysis according to the design of the experiment. The smallest significant difference was calculated with the use of Tukey‫ۥ‬s test.
Weather conditions over the period of experiments are presented in Table 1 . The year 2009 was a warm with a quite favourable distribution of temperatures and different rainfall rates, with total rainfall lower than the long-term means. In all growing months the 2010, rainfall deficiency was observed compared to the long-term period and the highest rainfall deficiency occurred in June, July and August. When analysis the pattern of weather conditions in 2011, it was found out that year was wet, but rainfall was distributed unevenly throughout particular growing months. Mean rainfall and mean temperature in the period in question was similar to the long-term mean.
RESULTS AND DISCUSSION
The average potassium content in potato tuber dry matter was 26.98 g kg -1 , which ranged from 24.22 to 31.35 g kg -1 (Table 2) . Potassium content in tubers was similar to the levels reported by other authors [ compared with the simplified tillage. Increased potassium concentration in tubers was also observed by Klikocka [2001] , who applied the conventional tilled. Westerman and Sojka [1996] proved that deeper tillage prior to the cultivation of root and tuber crops positively influenced yields of basic plants, as well as the content and removal of mineral compounds. The potassium concentration in potato tubers after herbicides treatment was significantly lower by 5.3% in tubers in relation to content tubers from the control objects. Klikocka [2001] claimed that during a few moist year, potassium was more for about 2% (a relative results) than in the wet year. The experiment revealed that there is an interaction between weed control methods and the years and tillage systems and years. The higher potassium concentration was in the tubers in conditions rainfall deficiency (2003) , and in 2011 it was the lowest when air temperature and rainfall conditions were similar to the long-term mean. Potassium removal by potato tubers was influenced by cultivation operations performed in the experiment (soil tillage systems and weed control methods) and moisture and thermal conditions in the study (Table 3) . Conventionally-tilled potatoes took up 1.0% less potassium than the potatoes whose cultivation was based on simplified tillage. Significantly increased removal of potassium occurred in the tubers with the mechanical weeding control than herbicides and their mixtures application. Higher potassium removal by 1 tonne tubers was mainly associated with higher potato content this macroelement in tubers from the plots where weeds were mechanically controlled. Under conditions of the experiment potassium removal was similar to the data cited by Grześkiewicz and Mazurczyk [2001] .
CONCLUSIONS
Simplifications of soil tillage decreased potassium accumulation and increased removal by 1 tonne of potato tubers compared with the conventional tillage. The potassium content in potato tubers was decreased by herbicides and their mixtures in comparison with mechanical weeding.
